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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a technique for effectively removing or 
reducing catalyst which promotes the crystallization of silicon. 

SOLUTION: An insulating film 104 with an opening 105 is formed on an 
amorphous film 103 which contains silicon. Catalytic element is introduced 
through the opening 105 to turn the amorphous film 103 crystalline. After 
the amorphous film 103 is crystallized, an element selected out of an XV 
group is introduced into the crystallized film 103 through the insulating 
film 104 as a mask for the formation of a- phosphorus-doped region 110. The 
region 110 is made to serve as a gettering site, so that a laterally grown 
region 111 where catalytic element is removed or reduced can be obtained. 
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The method begins by selectively forming an insulating film (104), 
with an opening (105), on a non-crystal silicon film (103). A catalyst 
is held or added selectively through the opening of the insulating film 
to encourage .crystallisation. of silicon. Heat processing is then 
performed to convert the non-crystal film into a crystalline film. 

Phosphorous is then selectively added to the crystalline film as a 
mask on the insulating film, forming ar phosphorous addition area (110). 
A horizontal growth area (111), from which the catalyst is removed or 
reduced, is formed from the gettering area of the catalyst in the 
phosphorous addition area. 

ADVANTAGE - Can be processed at low temperature. Economical with 
improved output and yield due to simplified manufacturing process. 
Forms semiconductor device with superior electrical property and high 
rel iabi 1 i ty. 
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H6fc*m©SK«ttl£j&*-5. 
[0 0 8 0] fLT. SH5S0IJ1 ilS)«l©Xtr>a-hffi 
t'«fcOMj«7cm (*HM0iJfcn-yy;USr0iJ(c<!:^,) 
tl/fci4 0 8t»)W4. (04 (A) ) 

[0081] jfctc. iis»ft:©&«>©iPS»ffla*fTV». «s 
4 1 0 B^ittiiitft^z 7 7-;«mi«, 4 1 1 

tt«*ffcfc3Sfc**ofc#ft«ffi«T**. (04 

(B) ) 

[0 0 8 2] ^:(-. n^yju^y-y^'J >^-T-5fcS6© 
tc^ (*SIJjs«>b»j>S«Kt*) ^gsim-fs,, i© 

B#. -yy;|/»lP««4 1 0©*»CP-f*>««*ll0Stl 
T. U>jSJn«*4 1 2*»»j«3n*. (04 (C) ) 

[0083] ifctc. y^^u >if(Dt^<DtsmMm^n 
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v>. >) >mtamm4 1 2 cfta^x— y$r-;i/£&fts-8r 

ty^^'J^W. C 5 IT. ^^irM< 5X10" at 
oms/cm 1 etTC*T»*SfcttflE«3nfc*J«*«*4 
1 3j&*»J*S*1*. (04 (D) ) 
[0 0 8 4] VX0£&ofcfft«Mlt4 0 6 

L. ttJ«ftfitt4 1 3$/^-->^Ltgl4l4 1 4 
tUT. &H£S4 i 4±l:SMSI$A 

(04 (E) ) 

[0 0 8 5] 04 (E) 0>:Ra8#?§Sn;fcS, NM^M. 10 

XI^4 1 6*5J:tfF Wf>«g«4 1 7 £ SHEETS. 

7-XEi4 18, HK>E84 19«:^ 
^LT, «»kl^#0**'fb*ff-3TH4 (F) 

[0 0 8 6] £©*fc. ttHy-f 

[0 0 8 7] cnjgey 8 ] *nss^jTt±*^aj ^igffi b 
[0088] . mB\z7^r<D\-s.Ti7 7-^y-7h^!7xm 

lUSS^ □ i> -y ? teigg *^T-5 C M O S HISS 
£. ■*Vh'J^X|g»*»J«-r*«l«t:f4H*TFT 

[0 0 8 9] fife. HJg^J6TCMOS(5ISSro«jg (T 30 

[0 0 9 0] S-T, *J£0!I6 (C^LfcCMOSlHlgSOf^ 
SaigtCfi£oT. H5©£fflOCMOSEIBS*SEJSE-r 
S. HOB*. H*TFT©*|£ttCMOSIIIB*:|||j«T 
5T F Ti»*6Sll:ttH-ilT*« . *>lfe. H^T F 

TO^V^^ hSigKL/cD. LDD®«©fi5!& 

[0 0 9 1] CMOS08S©±!r«*^'l4®flgKT i ^:'2> 40 

{7 5 0 2«$n5. *HJfi^UT tt^^y ^ 

X^ 5 0 2 *jlj^V h U ^XIhIIS©±^©*K:KWTV» 
CMOS@K«)±yjfrS!tt-5«iJ5K<i:lxTt)fi^. 

[009 2] ? -y ztx? s o 2_k\znmzfmmmim 
aits o 3*««w-sn, :3>*£ h*-;iH£RW-TH*« 

85 0 4rttffiB3tt-5. i$fi5 0 4 

tLT, «±SfCE(6]^5 0 5*aSttTT^^f ^ 50 
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[0 0 9 3] Sfc. 5 0 6tt*f[nia^ 5 0 7te3938* 

[0094] sfc. 7^T-^yvhu^xa*aaia5S 

•on«*H6K:1B«MbbT*-r. 06(C:fc^T, 6 0 
lli^7Xl«, 6 0 2BTW, 6 0 3 tiiasgv h >J 
^XHSS, 6 0 4tey— X KK A'— ESS, 6 0 51*^ 
-f h K^-fA— 6 0 6teD> J -y:?|5]g§T'£>.5. 

[0 0 9 5] n*Syi7]5\&6 0 6 te/A^WidteT F TT 

4:KWr*fc«>K"tn£Jm©lHl!S*»bTV»*. 

[0096] immm9) *gi«#raa. *&w&mm 

[0 0 9 7] 07 (A) tt^E/t-f jm^tra — ^ 
tf;Un>tfi-^) TifeO, *f2 0 0 1, t>*7U2 

0 0 2. g&gB2 0 0 3, IfX^7f 2 0 0 4, «jp 
^12 0 0 5TM^tl5. *i?|}i^gi2 0 0 5 

[0 0 9 8] 07 (B) liA';H^>^xyH 
T&D. ##2 10 1, *^gg2 10 2, A*>Kg&2 

1 0 3-C«J5£^n-5. *%BJ**^gM2 1 0 2tCjgffl 

[0099] 07 (co a*-tty— >3>->7fA 

##2 2 0 1. 2 2 0 2. 

3^2 2 0 3, 7>ft2 2 0 4T*M$tl5. *f£f?3tt 
Si8i2 2 0 2HSUHT*;ifca«T**. 
[0 10 0] 07 (D) tt«HWBT*D. *#:2 3 0 
1. W*itiaiB2 3 0 2. ^^A^ge2 3 0 3. 
12 3 0 4, I^-1 , 79 : 2 3 0 5, 7>ft2 3 0 6 
T«J«$n^. *%BJ«^gB2 3 0 4t:Ifflt5C 

[0 1 0 1] 07 (E) IJkrtA^^T^O, *#:2 
4 0 1. 2 4 0 2. 2 4 0 3. ftf£ 

W'yf 2 404. A*7fU-2 4 0 5, SM2 4 0 
6T«JS£S*l£. *HB^IJ*igf 2 4 0 2 IdjUBT-S 

[0 10 2] £t±©fl|K:. *«MOrt?ffl«HttaJ&TX2: 
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